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1 . Ι νστιτυτ φ�ρ Μεταλ λκυνδε υνδ Μεταλ λπηψ σικ δερ Ρ Ω Τ Η Ααχηεν 

Κοπερνικυσστρ . 14 , ∆ − 52056 , Ααχηεν , Γερµ ανψ 
2 . ∆επαρτ µ εντ οφ Ματεριαλ σ Σχιενχε ανδ Ενγινεερινγ , 

Υνιϖερσιτψ οφ Σχιενχε ανδ Τεχηνολογψ Βειϕ ινγ , Βειϕ ινγ 100083 , Π . Ρ . Χηινα 

Αβσ τραχτ � ← ∉℘ ℑ ⊂ ∉ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈ ℑ∈ℑ ⊂∧ ⊃  ⋅ℑ ∏  ⊕ ⊗ ∉⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕ ∪ ⊕℘ ∉∈ ⊃ ∈∏ ∉∏  ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ⊃ ∈ ℑ ∠∏  ⊕ 

ϒ⊂ 2� � � � ↑ ∈ ℑ ⊂ ⊂∉∧ ⋅⊃  ∪  ∪ ⊕⊕⊆∠∪ℑ  ⊃ ∉∈  ∪ ⊕⊃ ∈∅ ⊂∏ ⊕ ∈℘ ⊕∉ ∅ ⊆ℑ   ⊃ ¬ ∉ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈∉∈  ∪⊕ ∏ ℜ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪ ℑ∈⊗ ∠  ⊕ 2 

℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ � ″ ⊕  ∏ ⊂   ∪ ∉⋅  ∪ℑ  ∪⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈℘ ⊕ ∉ ∅ � ⊆⊃  �∉ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈⊃ ∈ ⊗ ⊕ ∅ ∉⊆⊕ ⊗ ⊆ℑ   ⊃ ℘ ⊕ ∩ ⊃ √⊕ ⊃  ⊕ ∉ ⊃ ∈∪∉⊆∉∩ ⊕ 2 

∈⊕ ∉∏  ∏ℜ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪ ℑ∈⊗ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ⋅⊃  ∪  ⊕  ∠ ⊕ ℘  ∉ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ⊗ ⊕ ∈ ⊃  ∧ ℑ∈⊗ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ⊕ � ↑ ∉ ⊕ ∉√⊕ � ∈∉ 

ℑ∠∠ ℑ  ⊕ ∈∪ ⊃ ∩∪ ℑ∈∩ ⊂⊕ ∩  ℑ ⊃ ∈ ℜ ∉∏ ∈⊗ ℑ  ⊃ ⊕  ⋅⊕  ⊕ ⊗ ⊕ √⊕ ⊂∉∠ ⊕ ⊗ ℜ∧ ℑ ℘ ℘ ∏⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅ ⊆⊃  ∉ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈ ⊗∏  ⊃ ∈∩  ∏ ℜ∩  ℑ ⊃ ∈ 

∩  ∉⋅ ∪� 

Κεψ ωορδσ� ϒ⊂↑ ∈ �℘ ∉∈ ⊃ ∈∏ ∉∏  ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ �∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ � ↓ ⁄ƒ � ⊕ ¬ ∏  ⊕ ∆οχυµ εντ χοδε : Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

× ∪⊕℘ ⊂ℑ   ⊃ ℘ ℑ ⊂ ⋅∉ ⊄∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊕ ℘  ∧  ℑ ⊂2 

⊂ ⊃ ∨ℑ  ⊃ ∉∈ �∉ ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ⊃ ∈  ⊃  ∏ ∉⊕¬ ⊕∈⊗ ⊕⊗ 

 ⊕ ℘ ∉√⊕  ∧ � ℑ  ⊕  ∪∉ ⊕ ∉∅ ♦∉ ∈ℜ ∉∩ ⊕∈ ℑ∈⊗ 

↔ & ∉  ⊕  ≈� ∗ � ∉∈ ϒ⊂ 2ƒ⊕ ℑ∈⊗ ϒ⊂ 2≤∏�♥⊃  ℑ⊄⊕∈ ∅∉ 

∩  ℑ∈ ⊕⊗ ∪ℑ  ∪⊕ ≡⊕∈⊕ ∠ ⊃ ∈∈⊃ ∈∩ ⊗ ∏ ⊕ ∉  ⊕ ℘ ∉∈⊗ ℑ  ∧ 

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ⊃   ∪⊕ ⊆ℑ ⊃ ∈  ⊕ ℑ  ∉∈ ∅∉ ∪⊕ ∉℘ ℘ ∏  2 

 ⊕∈℘ ⊕ ∉∅ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ � × ∪⊕  ⊕ ℑ  2 

 ℑ∈∩ ⊕⊆⊕∈ ∉∅ ⊗ ⊃  ⊂∉℘ ℑ  ⊃ ∉∈ ℑ∈⊗  ∪⊕  ∏ℜ∩  ℑ ⊃ ∈ 

∩  ∉⋅ ∪ ℑ  ⊕ ℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ℜ∧  ∪⊕ ℘ ∉ℑ   ⊕∈⊃ ∈∩ ∉∅⊂ℑ  ∩ ⊕ 

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ℑ∈⊗ ⊗ ⊃   ∉ ⊂√⊃ ∈∩ ∉∅ ∅ ⊃ ∈⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ � 

× ∪ ⊃ ∠  ∉℘ ⊕  ⊃ ∩ ⊕∈⊕  ℑ ⊂ ⊂∧ ℘ ∉∈ ⊃ ⊗ ⊕  ⊕⊗ ∉ ℜ ⊕ ∪∉⊆∉2 

∩ ⊕∈⊕ ∉∏ ⊃ ∈  ∪⊕ ⋅∪∉ ⊂⊕  ℑ⊆∠ ⊂⊕� ♦∉⋅⊕√⊕ �  ∉⊆⊕ 

 ⊕ ℘ ⊕∈ ⊕  ⊕ ℑ  ℘ ∪⊕ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕ ∪ℑ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊕ ℘  ∧ 2 

 ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕⊃ ∈ ⊗ ⊃ ∅ ∅⊕  ⊕∈∅∉⊆�♥⋅ℑ  ∏ ∩ 2 

∩ ⊕   ⊕⊗ ≈�  ∪ℑ ⊗∏  ⊃ ∈∩ ⊕ ℘ ∉√⊕  ∧ ⊃ ∈ ∠∏  ⊕ ϒ⊂ ∪⊕∅∉ 2 

⊆ℑ  ⊃ ∉∈ ∉∅ ∪ ⊃ ∩∪ ℑ∈∩ ⊂⊕ ∩  ℑ ⊃ ∈ ℜ ∉∏∈⊗ ℑ  ⊃ ⊕ ℑ  ⋅⊕ ⊂ ⊂ ℑ  

 ∪⊕    ∏ ℘  ∏  ⊕  ⊕ ℘ ∉∈   ∏ ℘  ⊃ ∉∈ ℘ ℑ∈ ℜ ⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗ ℜ ∧ 

ℑ∈ ℑ ℘ ℘ ∏⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅ ⊆ℑ ⊂ ⊂ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊗∏  ⊃ ∈∩ 

 ∏ℜ ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪� × ∪⊕ ⋅∉ ⊄ ∉∈ �¬¬¬ ϒ⊂ ℑ ⊂2 

⊂∉∧ 
≈� � � ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗� ∉∈  ∪⊕ ∉ ∪⊕ ∪ℑ∈⊗� ∪ℑ ∪ ⊃ ∩∪ 

ℑ∈∩ ⊂⊕ ∩  ℑ ⊃ ∈ ℜ∉∏∈⊗ ℑ  ⊃ ⊕  ⊗ ⊃ ⊗ ∈∉∅∉⊆ ⊗∏  ⊃ ∈∩ ℑ∈2 

∈⊕ ℑ ⊂ ⊃ ∈∩ ℜ∧  ∏ℜ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪� ℜ∏ ⊕¬ ⊃   ⊕⊗ ℑ ⊂ ⊕ ℑ⊗ ∧ 

ℜ ⊕ ∅∉ ⊕ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩� 

⁄⊕  ∠ ⊃  ⊕ ∉⊆⊕ ⊕¬ ⊃   ⊕⊗⊃ ∈√⊕   ⊃ ∩ℑ  ⊃ ∉∈∉∈ ℘ ∉∈2 

 ⊃ ∈∏ ∉∏  ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ⊃ ∈ ϒ⊂ 2 ↑ ∈ ��¬¬¬  ⊕  ⊃ ⊕  � 

ℑ ⊂ ⊂∉∧ ≈� ∗ �� � ⊆∉ ∉∅  ∪⊕⊆ ⋅⊕  ⊕ ∅∉℘ ∏  ⊕⊗ ∉∈  ∪⊕ 

⊆⊃ ℘  ∉   ∏ ℘  ∏  ℑ ⊂ ∉ℜ  ⊕  √ℑ  ⊃ ∉∈ ℑ∈⊗ ⊆ℑ ℘  ∉ ⊕¬ ∏  ℑ ⊂ 

⊆⊕ ℑ  ∏  ⊕⊆⊕∈  ⊗∏ ⊕  ∉  ∪⊕ ⊂ ⊃⊆⊃  ℑ  ⊃ ∉∈ ∉∅ ⊕¬∠ ⊕  ⊃ 2 

⊆⊕∈ ℑ ⊂  ⊕ ℘ ∪∈⊃ ∇∏ ⊕  ℑ∈⊗  ∪⊕ ⊆⊃ ℘  ∉ ⊕¬ ∏  ℑ ⊂ ⊃ ∈∅∉ 2 

⊆ℑ  ⊃ ∉∈ ⊃    ⊃ ⊂ ⊂ ∈∉ ⋅⊕ ⊂ ⊂ ⊄∈∉⋅∈ � × ∪ ⊃  ⋅∉ ⊄ ⊃ ∈2 

 ⊕∈⊗  ∉ ⊃ ∈ ∠ ⊕ ℘  ∪⊕ ℘ ∉∈ ⊃ ∈∏ ∉∏   ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ 

∏∈⊗ ⊕  ∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕∉∅ ⊆ℑ   ⊃ ¬ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ℜ∧ ⊂∉℘ ℑ ⊂ 

∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈ � 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

♦⊃ ∩∪ ∠∏  ⊃  ∧ ϒ⊂ ⋅⊃  ∪ � �� � ↑ ∈� ⊆ℑ  ∅  ℑ ℘ 2 

 ⊃ ∉∈� ⋅ℑ  ∏ℜ ⊇ ⊕ ℘  ∉  ∉ ⊂∏  ⊃ ∉∈   ⊕ ℑ  ⊆⊕∈∅∉� ∪ ℑ  

��� ε ℑ∈⊗ ∪⊕∈ ⊕¬∠∉ ⊕⊗ ∉ ℑ ⊕  ⊃ ⊕ ∉∅ ∪  ⊕ ⊕ 2ℑ¬ ⊃ ℑ ⊂ 

∅∉ ∩ ⊃ ∈∩ ℑ∈⊗ ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩  ∉ ⊆⊃ ∈⊃ 2 

⊆⊃ ∨⊕  ∪⊕ ⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ℑ ∠ ∉  ⊃ ℜ ⊂∧ ⊕¬ ⊃   ⊃ ∈∩ ⊃ ∈⊃  ⊃ ℑ ⊂ 

 ⊕¬ ∏  ⊕ℑ∈⊗ ∉  ⊕⊗∏ ℘ ⊕ ∪⊕⊃ ∈⊃  ⊃ ℑ ⊂ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ∉ ��� 

Λ ⊆ � × ∪⊕  ℑ⊆∠ ⊂⊕  ⋅⊕  ⊕ ℘ ∉ ⊂⊗  ∉ ⊂ ⊂⊕⊗  ∉  ∪ ⊃ ℘ ⊄∈⊕   

 ⊕⊗∏ ℘  ⊃ ∉∈∉∅ �� � ∗ �� � ℑ∈⊗ ⊃  ∉ ∪⊕ ⊆ℑ ⊂ ⊂∧ ℑ∈2 

∈⊕ ℑ ⊂⊕⊗ ℑ ��� ε ⊃ ∈ ℑ  ℑ ⊂ ℜℑ  ∪� ↑⊃ ℘  ∉∪ℑ  ⊗∈⊕   

⊆⊕ ℑ  ∏  ⊕⊆⊕∈ ℑ∈⊗    ∏ ℘  ∏  ℑ ⊂ ∉ℜ  ⊕  √ℑ  ⊃ ∉∈ ℘ ∉∈2 

∂ ∉ ⊂��  λ ��       Τρανσ . Νονφερρουσ Μετ . Σοχ . Χηινα       ≥⊕ ∠����� 

≠ ° ∉ ⊇ ⊕ ℘ �� � ���  ∏ ∠∠∉  ⊕ ⊗ ℜ∧  ∪⊕ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉ ∅ ∞⊗ ∏ ℘ ℑ  ⊃ ∉∈ ↑⊃ ∈⊃    ∧ ∉∅ ≤ ∪ ⊃ ∈ℑ∅∉″ ⊕  ∏  ∈⊕ ⊗ ↓√⊕   ⊕ ℑ ≥℘ ∪∉ ⊂ℑ   

″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ϒ∏ ∩� � ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ → ∉√ ��� �����



∅ ⊃ ⊆⊕⊗ ∪ℑ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ∠  ⊕ √ℑ ⊃ ⊂⊕⊗ 

ℜ ⊕ ⊂∉⋅ ��� ε � ↑ ℑ ℘  ∉ ⊕¬ ∏  ⊕  ⋅⊕  ⊕ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ 

ℜ∧ ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ℘  ⊃ ∉∈ ℑ∈⊗ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ 

∅∏∈℘  ⊃ ∉∈ � ↓ ⁄ƒ � ⋅⊕  ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ℑ ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉ 

 ∪⊕  ⊕  ⊃ ⊕ ⊕¬∠ ℑ∈ ⊃ ∉∈ ⊆⊕  ∪∉⊗� ← ∉℘ ℑ ⊂ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ 

⋅⊕  ⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗ ℜ∧ ∞′≥⁄ ⊃ ∈ ℑ ≥∞ ↑ ≈�� � ♣ℑ∏   

↓ ⁄ƒ ⋅⊕  ⊕ ℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊕⊗ ℜ ∧ ℑ   ∉℘ ⊃ ℑ  ⊃ ∈∩ ⊕ ℑ ℘ ∪  ⊃ ∈∩ ⊂⊕ 

∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⋅⊃  ∪ ℑ ♣ℑ∏   ∧∠ ⊕∠ ⊕ ℑ⊄ ⋅⊃  ∪ ℑ ℘ ℑ   ⊕  

⋅⊃ ⊗  ∪ ∉∅ �⇐ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ΑΝΑΛΨΣΕΣ 

3 .1  Μαχροτεξτυρε 

ƒ⊃ ∩� � ⊃ ⊂ ⊂∏    ℑ  ⊕  ∪⊕ ⊆ℑ ℘  ∉ ⊕¬ ∏  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗ 

∉∈ ℑ∈ �� �  ∉ ⊂ ⊂⊕⊗���� ε ∅∉�� ⊗ℑ∈∈⊕ ℑ ⊂⊕⊗ ℑ⊆2 

∠ ⊂⊕�⊃ ∈⊗ ⊃ ℘ ℑ  ⊃ ∈∩  ⊕  ℑ ⊃ ∈⊕⊗ ∉ ⊂ ⊂ ⊃ ∈∩ ⊕¬ ∏  ⊕ � 

3 .2  Συβγραιν γροωτη 

� � � ��  ↑⊃ ℘  ∉   ∏ ℘  ∏  ℑ ⊂ ⊕ √∉ ⊂∏  ⊃ ∉∈ ℑ∈⊗ ⊃  ⊃ ∈∪∉ 2 

⊆∉∩ ⊕∈⊕ ⊃  ⊃ ⊕  

⁄⊕  ∠ ⊃  ⊕  ∪⊕ ∩  ℑ⊗∏ ℑ ⊂  ∏ℜ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪ ∉∈ 

⊆ℑ ℘  ∉ ℘ ℑ ⊂⊕�  ⋅∉  ∧∠⊕  ∉∅ ⊃ ∈∪∉⊆∉∩⊕∈⊕ ⊃  ⊃ ⊕  ⋅⊕  ⊕ 

∉ℜ  ⊕  √⊕⊗⊃ ∈ ⊆⊃ ℘  ∉ ℘ ℑ ⊂⊕� ↓∈⊕⊃  ∪⊕⊃ ∈∪∉⊆∉∩⊕∈⊕ 2 

⊃  ∧ ⊃ ∈  ∏ ℜ∩  ℑ ⊃ ∈  ⊃ ∨⊕�⊃� ⊕��⊕ √⊕∈ ⊃ ∈  ∪⊕ℑℜ  ⊕∈℘ ⊕∉∅ 

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ∪⊕  ∏ ℜ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪ ⋅ℑ ⊃ ∈∪∉⊆∉∩ ⊕ 2 

∈⊕ ∉∏ � ≥∏ℜ ∩  ℑ ⊃ ∈ ⊆ℑ∧ ℜ ⊕ ⊂ℑ  ∩ ⊕  ∪ℑ∈ �� Λ ⊆ ∉ 

⊆ℑ ⊂ ⊂⊕  ∪ℑ∈ � Λ ⊆ ⊃ ∈  ⊃ ∨⊕� × ∪⊕∉ ∪⊕ ⊃  ∪⊕⊃ ∈∪∉2 

⊆∉∩ ⊕∈⊕ ⊃  ∧ ⊃ ∈ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ⊗ ⊕∈ ⊃  ∧ �ƒ⊃ ∩� �� ⊃ ∈⊗ ⊃ ℘ ℑ  2 

⊃ ∈∩ ∪ℑ  � ⊗ ⊕  ∠ ⊃  ⊕  ∪⊕⊂ℑ  ∩ ⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ∉∅ ∠  ⊕ ℘ ⊃ ∠ ⊃ 2 

 ℑ  ⊕ ⊗ ⊕∈ ⊃  ∧ ⊃ ∈  ∪⊕ ℑ⊆⊕ × ∞ ↑ ∅∉ ⊃ ⊂� ∪⊕ ∏ℜ∩  ℑ ⊃ ∈ 

 ⊃ ∨⊕ ⊃ ∈ ℜ ∉ ∪ ⊆⊃ ℘  ∉∩  ℑ∠∪  ⋅⊕  ⊕  ⊃⊆⊃ ⊂ℑ � × ∪⊕  ⊕ 

Φ ιγ .1  ↑ ℑ℘  ∉ ⊕¬ ∏  ⊕ ⊃ ∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧ 

 ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨⊕⊗ ℑ⊆∠ ⊂⊕  
��� �  ∉ ⊂ ⊂ ⊃ ∈∩���� ε ��� ⊗ � 

∠∪⊕∈∉⊆⊕∈ℑ  ⊕√⊕ ℑ ⊂  ∪⊕ ⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ⊆⊃  ∉ ⊃ ⊕∈ ℑ 2 

 ⊃ ∉∈ � × ∪⊕ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊃ ∈  ⊕ ∩ ⊃ ∉∈∉∅ ƒ⊃ ∩� ��ℑ� 

⋅ℑ ⊂ℑ  ∩ ⊕ ℑ∈⊗  ∪∏   ∪⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕ ⊕⊗ ⊕⊗ 

∇∏ ⊃ ℘ ⊄⊂∧ � ⋅∪ ⊃ ℘ ∪ ⊃ ∈  ∏  ∈ ⊃ ∈∪ ⊃ ℜ ⊃  ⊕⊗  ∪⊕  ∏ℜ ∩  ℑ ⊃ ∈ 

∩  ∉⋅ ∪� ⋅∪⊕  ⊕ ℑ  ∪⊕ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊃ ∈ ƒ⊃ ∩� ��ℜ� 

⋅ℑ  ⊆ℑ ⊂ ⊂ ℑ∈⊗  ∪⊕  ⊕  ℑ  ⊗ ⊃ ∈∩ ∅ ∉ ℘ ⊕  ∉ ⊃ ∩ ⊃ ∈ℑ  ⊕⊗ 

∅  ∉⊆  ∪⊕⊆ℑ ⊂ ⊂ ⊆∉ℜ ⊃ ⊂ ⊃  ∧ ∉∅ ∪⊕ ∏ℜ∩  ℑ ⊃ ∈ ℜ ∉∏∈⊗ ℑ  ∧ 

ℑ∈⊗  ⊕ ∩  ⊕∩ℑ  ⊕⊗ ↑ ∈ ℑ  ∉⊆�  ∪∏   ∪⊕  ∏ℜ∩  ℑ ⊃ ∈ 

 ⊃ ∨⊕ ⊃ ∈  ∪⊕ ⋅∉  ⊕ ∩ ⊃ ∉∈ ⋅⊕  ⊕ ⊃ ⊆⊃ ⊂ℑ � 

� � � � �  ↑⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊕ √∉ ⊂∏  ⊃ ∉∈ 

× ∪⊕ ⊕ √∉ ⊂∏  ⊃ ∉∈ ∉∅  ∪⊕ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ∉∅ 

∈⊕ ⊃ ∩∪ℜ∉∏  ⊃ ∈∩  ∏ℜ∩  ℑ ⊃ ∈ ⊗ ∏  ⊃ ∈∩ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ⋅⊕  ⊕ 

⊆⊕ ℑ  ∏  ⊕⊗ ℜ∧ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈  ℘ ℑ∈∈⊃ ∈∩ ℑ ⊂∉∈∩ × ⁄ ℑ∈⊗ 

″ ⁄ ℑ  ∉ ⊂ ⊂ ⊃ ∈∩ ∠ ⊂ℑ∈⊕ ∉∅ �� � ℑ∈⊗ �� �  ∉ ⊂ ⊂⊕⊗ 

Φ ιγ .2  ϒ∈ ⊕¬ℑ⊆∠ ⊂⊕ ∉∅⊃ ∈∪∉⊆∉∩ ⊕∈⊕ ⊃  ∧ ⊗∏  ⊃ ∈∩  ∏ ℜ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪ 
��� �  ∉ ⊂ ⊂⊕ ⊗���� ε �� � � ⊗ � 

# � � � # × ℑ∈� → ∉∈∅ ⊕   ∉∏  ↑ ⊕  �≥∉℘� ≤∪ ⊃ ∈ℑ       ≥⊕ ∠�����



 ℑ⊆∠ ⊂⊕ � ƒ⊃ ∩��  ∪∉⋅ ℑ∈ ⊕¬ℑ⊆∠ ⊂⊕ ⊃ ∈  ∪⊕ �� � 

 ∉ ⊂ ⊂⊕⊗  ℑ⊆∠ ⊂⊕� × ∪⊕  ∉∅  ⊕∈⊃ ∈∩ ∠  ∉℘ ⊕   ⋅ℑ  ∅∉ ⊂2 

⊂∉⋅⊕⊗ ℜ∧  ⊕ ∅ ⊕   ⊃ ∈∩  ∉  ∪⊕ ⊆⊃ ℘  ∉∪ℑ  ⊗∈⊕   √ℑ ⊂∏ ⊕� 

 ∪⊕ ∪ℑ  ∠∈⊕  ∉∅ ∞′≥⁄ ∠ℑ   ⊕  ∈ℑ∈⊗ℜ∧  ∪⊕ × ∞ ↑ 

∉ℜ  ⊕  √ℑ  ⊃ ∉∈� ⊗ ⊕⊆∉∈   ℑ  ⊃ ∈∩  ∪ℑ  � ℑ  ∪⊕  ⊃⊆⊕ 

⋅∪⊕∈  ∪⊕ ⊆⊃ ℘  ∉∪ℑ  ⊗∈⊕  ⊗ ⊕ ℘  ⊕ ℑ  ⊕⊗ ∈⊕ ℑ  ⊂∧  ∉  ∪⊕ 

√ℑ ⊂∏ ⊕ ∉∅  ∪⊕ ⊗ ⊃  ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧  ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨⊕⊗  ℑ⊆2 

∠ ⊂⊕ �  ∪⊕  ⊕ ⋅⊕  ⊕ √⊃   ∏ ℑ ⊂ ⊂∧ ∈∉ ∈⊕⋅ ∪ ⊃ ∩∪ ℑ∈∩ ⊂⊕ 

∩  ℑ ⊃ ∈ ℜ∉∏∈⊗ ℑ  ⊃ ⊕  ⊗ ⊕√⊕ ⊂∉∠ ⊕⊗ ⊗∏  ⊃ ∈∩ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩� 

∉∈⊂∧ ∠  ⊃ ∉ ∩  ℑ ⊃ ∈ ℜ ∉∏∈⊗ ℑ  ⊃ ⊕  ⋅⊕  ⊕ ⊗ ⊕  ⊕ ℘  ⊕⊗� ϒ⊂ 2 

 ∪∉∏ ∩∪ ⊆∉ ⊕ ∪ ⊃ ∩∪ ℑ∈∩ ⊂⊕ ∩  ℑ ⊃ ∈ ℜ∉∏∈⊗ ℑ  ⊃ ⊕  ⋅⊕  ⊕ 

∅∉∏∈⊗⊃ ∈ �� �  ∉ ⊂ ⊂⊕⊗ ℑ⊆∠ ⊂⊕  ∪ℑ∈ ⊃ ∈ �� � ∉∈⊕ � 

 ∪⊕ ∧ ⋅⊕  ⊕ ⊆ℑ ⊃ ∈⊂∧ ⊕ ⊃  ∪⊕ ∠  ⊃ ∉∩  ℑ ⊃ ∈ ℜ∉∏∈⊗ ℑ  ⊃ ⊕ ∉ 

∪ℑ⊗∅∉⊆⊕⊗ ⊗∏  ⊃ ∈∩ ⊗ ⊕ ∅∉⊆ℑ  ⊃ ∉∈ � × ∪ ⊃ ℘ ∉∈℘ ⊂∏  ⊃ ∉∈ 

⊃  ℜ ℑ  ⊕⊗ ∉∈  ∪⊕ ∅ℑ ℘  ∪ℑ  � ⊃ ∅ ∪ ⊃ ∩∪ ℑ∈∩ ⊂⊕ ∩  ℑ ⊃ ∈ 

ℜ ∉∏∈⊗ ℑ  ⊃ ⊕  ⋅⊕  ⊕ ∅∉⊆⊕⊗ ℜ∧  ∪⊕ ℑ ℘ ℘ ∏⊆∏ ⊂ℑ  ⊃ ∉∈ ∉∅ 

⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ∉∅  ∏ℜ∩  ℑ ⊃ ∈ ⊗∏  ⊃ ∈∩  ∏ℜ∩  ℑ ⊃ ∈ 

∩  ∉⋅ ∪� ∪⊕ ∧  ∪∉∏ ⊂⊗ ℜ ⊕⊃ ∈  ∪⊕ ℑ∈∩ ⊕∉∅ ��⇐ ∗ ��⇐ 

ℜ∏ ∈∉ ⊕⊆ℑ  ⊄ℑℜ ⊂∧ ⊂ℑ  ∩ ⊕  ∪ℑ∈  ∪ ⊃ √ℑ ⊂∏ ⊕� 

Φ ιγ .3  ∞√∉ ⊂∏  ⊃ ∉∈ ∉ ∅ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈⊃ ∈ 

�� �  ∉ ⊂ ⊂⊕⊗���� ε ℑ∈∈⊕ ℑ ⊂⊕⊗ ℑ⊆∠ ⊂⊕  

3 .3  Ινφλυενχε οφ µ ατριξ οριεντατιον ον πρεχιπ2 

ιτατιον 

� � � � �  ϒ⊕ ℑ  ⊂∧   ℑ∩⊕∉∅ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

× ⋅∉  ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪ ⊗ ⊃ ∅ ∅⊕  ⊕∈∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ⊗ ⊕∈2 

 ⊃  ⊃ ⊕  ⋅⊕  ⊕ ∉ℜ  ⊕  √⊕⊗� ♥∈  ∉⊆⊕ ⊗ ⊕ ∅∉⊆⊕⊗ ℜ ℑ∈⊗  

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ∉℘ ℘ ∏   ⊕⊗ ∇∏ ⊃ ℘ ⊄ ⊂∧ � ⋅∪⊕  ⊕ ℑ   ∪⊕  ⊕ 

⋅⊕  ⊕ ∪ℑ  ⊗ ⊂∧ ℑ∈∧ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ⊃ ∈ ∉ ∪⊕  ⊗ ⊕ ∅∉⊆⊕⊗ 

ℜ ℑ∈⊗ � ↓ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈   ⊕ √⊕ ℑ ⊂⊕⊗ ⊗ ⊃ ∅ 2 

∅ ⊕  ⊕∈℘ ⊕  ⊃ ∈ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ℑ∈⊗ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ 

�ƒ⊃ ∩� �� ⊗ ⊕⊆∉∈   ℑ  ⊃ ∈∩ ∪ℑ ∈∉∉∈⊂∧  ∪⊕ ⊆⊃  ∉ ⊃ 2 

⊕∈ ℑ  ⊃ ∉∈⊃ ∈  ∪⊕  ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪ ⊆∉ ⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  

⋅⊕  ⊕ ⊂ℑ  ∩ ⊕  ∪ℑ∈  ∪∉ ⊕ ⊃ ∈  ∪⊕  ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪ ⊂⊕   

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ �ƒ⊃ ∩���ℑ�� � ℜ∏ ℑ ⊂ ∉  ∪ℑ  ∏ ℘ ∪  ⊕ 2 

∩ ⊃ ∉∈ ∪ℑ⊗ ⊆∉ ⊕  ℘ ℑ   ⊕  ⊕⊗  ∉ ⊂ ⊂ ⊃ ∈∩ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ 

�⊂⊕   ′⇔ ���⇑ 3���4 ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈� ƒ⊃ ∩�� � ℜ�� 

⋅⊃  ∪  ⊕  ∠⊕ ℘  ∉  ∪⊕ ⊕¬ℑ ℘  ∉ ⊂ ⊂ ⊃ ∈∩  ⊕¬ ∏  ⊕ ∉ ⊃ ⊕∈ ℑ 2 

 ⊃ ∉∈⊃ ∈  ∪⊕  ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪∉∏ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  �ƒ⊃ ∩�� 

�℘ �� � × ∪∏  ∪⊕ ∪ ⊃ ∩∪ ∠ ⊕  ℘ ⊕∈ ℑ∩ ⊕ ∉∅⊂ℑ  ∩ ⊕ ⊆⊃  ∉ ⊃ 2 

⊕∈ ℑ  ⊃ ∉∈⊃ ∈ ƒ⊃ ∩�� �ℑ� ⋅ℑ  ℘ ⊕   ℑ ⊃ ∈⊂∧ ℘ ℑ∏  ⊕⊗  ∉ 

 ∉⊆⊕⊕¬ ⊕∈ℜ∧ ∠  ⊃ ∉∩  ℑ ⊃ ∈ ℜ ∉∏∈⊗ ℑ  ⊃ ⊕ �≥∉⊃ ℘ ℑ∈ 

ℜ ⊕℘ ∉∈℘ ⊂∏⊗ ⊕⊗ ∪ℑ  �ℜ ⊕ ℘ ℑ∏  ⊕∉∅ ∪⊕⊆ℑ ⊂ ⊂ ⊆⊃  ∉ ⊃ ⊕∈2 

 ℑ  ⊃ ∉∈⊃ ∈  ∪⊕⊗ ⊕ ∅∉⊆⊕⊗ℜ ℑ∈⊗ ⋅⊃  ∪ ∧∠ ⊃ ℘ ℑ ⊂ ∉ ⊂ ⊂ ⊃ ∈∩ 

∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈�∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ⋅ℑ ⊗ ⊕ ⊂ℑ∧⊕⊗� 

Φ ιγ .4  ≥ ℑ  ⊃   ⊃ ℘⊗ ⊕  ⊕ ⊆⊃ ∈ℑ  ⊃ ∉∈ ∉∅ 

� ⊆⊃  � ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈⊃ ∈  ⋅∉  ⊕ ∩ ⊃ ∉∈ 
�ℑ � ) ⁄ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉ ∅ ⊆⊃  ∉  ⊃ ⊕ ∈ ℑ  ⊃ ∉∈⊃ ∈  ⋅∉  ∧∠ ⊕ ∉ ∅

    ⊕ ∩ ⊃ ∉∈� 

�ℜ � ) ↓ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈∉ ∅ ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪ ⊆∉ ⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ � 

�℘ � ) ↓ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈∉ ∅ ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪⊂⊕  ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  

� � � � �  ϒℑ⊂ℑ  ⊕   ℑ∩⊕ ∉∅ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ 

ϒ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ∠  ∉℘ ⊕ ⊕⊗ ⊕⊗� ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ∉℘ 2 

℘ ∏   ⊕⊗ ∩  ℑ⊗∏ ℑ ⊂ ⊂∧ ⊃ ∈  ∪⊕ ⊕ ∩ ⊃ ∉∈∅  ⊕ ⊕∅  ∉⊆ ∠  ⊕ ℘ ⊃ ∠ ⊃ 2 

 ℑ  ⊕ ℑ  ∪⊕ ⊕ ℑ  ⊂∧   ℑ ∩ ⊕ ∉∅ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ℑ∈⊗  ∪∏ � 

 ∪⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ⊗ ⊃    ⊃ ℜ∏  ⊕⊗  ⊕ ⊂ℑ  ⊃ √⊕ ⊂∧ ∪∉⊆∉∩ ⊕ 2 

∈⊕ ∉∏  ⊂∧ ⊃ ∈  ∪⊕ ⊆ℑ   ⊃ ¬ � ♦∉⋅⊕√⊕ � ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  

∅∉⊆⊕⊗ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈∠⊕  ⊃ ∉⊗ ∪ℑ⊗ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ∪ℑ∠⊕ � 

# � � � # ∂ ∉ ⊂1�  λ 1�        ≤∉∈ ⊃ ∈∏ ∉∏  ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ⊃ ∈ ∠∏  ⊕ ϒ⊂ 2� � � � ↑ ∈



ℜ ⊕ ⊃ ∈∩ ⊕ ⊃  ∪⊕  ∉∏∈⊗ ∉⊕ ⊂∉∈∩ ℑ  ⊕⊗� ℑ∈⊗ ⋅⊕  ⊕ ⊗ ⊃  2 

  ⊃ ℜ∏  ⊕⊗ ⊃ ∈ ⊗ ⊃ ∅ ∅⊕  ⊕∈ ⊂∧ ∉ ⊃ ⊕∈ ⊕⊗ ⊆ℑ   ⊃ ℘ ⊕ � ℑ  

 ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� �⊃ ⊂ ⊂∏    ℑ  ⊃ ∈∩ ⊂ℑ  ∩⊕  ⊆⊃  ∉ ⊃ ⊕∈ ℑ 2 

 ⊃ ∉∈⊃ ∈  ∪⊕  ⊕∩ ⊃ ∉∈ ⋅⊃  ∪  ∉∏∈⊗ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ℑ∈⊗ 

⊆ℑ ⊂ ⊂⊕  ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈⊃ ∈  ∪⊕  ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪ ⊕ ⊂∉∈2 

∩ ℑ  ⊕⊗ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ �♥∈ ƒ⊃ ∩� ��ℑ� ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈  ℘ ℑ∈2 

∈⊃ ∈∩ ⋅ℑ ∠ ⊕  ∅∉⊆⊕⊗ ℑ ℑ⊂⊕∈∩  ∪ ∉∅ �� Λ ⊆ ⊃ ∈ × ⁄ 

∉∈  ∪⊕ ∉ ⊂ ⊂ ⊃ ∈∩ ∠ ⊂ℑ∈⊕⊃ ∈⊗ ⊃ ℘ ℑ  ⊃ ∈∩ ℑ ⊃ ∈∩ ⊂⊕ ′ ∉ ⊃ ⊕∈ ⊕⊗ 

∩  ℑ ⊃ ∈ �♥∈ ƒ⊃ ∩� ��ℜ� �ℑ∈ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈  ℘ ℑ∈∈⊃ ∈∩  ⊕ 2 

√⊕ ℑ ⊂⊕⊗ ⊂ℑ  ∩⊕ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈� ∉∈⊂∧ ∉∈⊕ ∩  ℑ ⊃ ∈ 

ℜ ∉∏∈⊗ ℑ  ∧ ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈ ∉∈  ∪⊕ ⊆⊃ ℘  ∉∩  ℑ∠∪� 

×∉ ∉ℜ  ℑ ⊃ ∈   ℑ  ⊃   ⊃ ℘ ℑ ⊂ ⊃ ∈∅∉⊆ℑ  ⊃ ∉∈ ℑℜ ∉∏  ∪⊕ 

⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅  ∪⊕ ⊆ℑ   ⊃ ¬ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ∉∈  ∪⊕ 

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ .   ∪ℑ∠ ⊕ �  ∪⊕ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ∉∅  ∪⊕  ⊕ 

 ⋅∉  ∧∠⊕ ∉∅ ⊕∩ ⊃ ∉∈ ⋅⊕  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗ℑ∈⊗ ∠  ⊕  ⊕∈ 2 

⊕⊗⊃ ∈ ƒ⊃ ∩�� � ℘ ∉∈∅ ⊃ ⊆⊃ ∈∩  ∪ℑ ⊕ ⊂∉∈∩ℑ  ⊕⊗ ∠  ⊕ ℘ ⊃ ∠ ⊃ 2 

 ℑ  ⊕  ⋅⊕  ⊕ ⊆ℑ ⊃ ∈⊂∧ ∠  ⊕  ⊕∈⊃ ∈  ∪⊕ ′ ⊆ℑ   ⊃ ¬ ⋅⊃  ∪ 

⊆ℑ ⊂ ⊂ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈� ⋅∪⊕  ⊕ ℑ   ∉∏∈⊗ ∠  ⊕ ℘ ⊃ ∠ ⊃ 2 

 ℑ  ⊕  ⋅⊕  ⊕ ⊆ℑ ⊃ ∈⊂∧ ℘ ∉∈℘ ⊕∈  ℑ  ⊕⊗ ⊃ ∈  ∪⊕ ≤ ⇔ ���⇑ 
3���4�≥⇔ ���⇑3���4 ⊆ℑ   ⊃ ¬ ⋅⊃  ∪⊂ℑ  ∩ ⊕ ⊆⊃  ∉ ⊃ ⊕∈2 

 ℑ  ⊃ ∉∈� × ∪ ⊃ ⊗ ⊕⊆∉∈   ℑ  ⊕  ∪ℑ  ∪⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕⊃ ∈ 

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ .  ∪ℑ∠⊕  ⋅ℑ  ⊕ ⊂ℑ  ⊕⊗ ⋅⊃  ∪ ∪⊕ ⊆⊃  ∉ ⊃ 2 

⊕∈ ℑ  ⊃ ∉∈ ℑ∈⊗�⊕   ⊕∈ ⊃ ℑ ⊂ ⊂∧ � ⋅⊃  ∪ ∪⊕ ⊆ℑ   ⊃ ¬ ∉ ⊃ ⊕∈2 

 ℑ  ⊃ ∉∈ �♥ ∪∉∏ ⊂⊗ℜ ⊕∈∉ ⊕⊗ ∪ℑ ƒ⊃ ∩� � ⊃ ∈∉ ⊃⊆⊃ 2 

⊂ℑ  ∉ ƒ⊃ ∩�� � ℜ ⊕ ℘ ℑ∏  ⊕  ∪⊕ ⊕ ⊂∉∈∩ℑ  ⊕⊗ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  

∉℘ ℘ ∏   ⊕⊗ ⊆ℑ ⊃ ∈⊂∧ ⊃ ∈  ∪⊕ ′ ℜ ℑ∈⊗  ℑ∈⊗ ∈∉⊃ ∈  ∪⊕ 

⊆ℑ   ⊃ ¬ ⋅⊃  ∪  ∪⊕ ⊕¬ℑ℘  ∉ ⊂ ⊂ ⊃ ∈∩  ⊕¬ ∏  ⊕ ∉ ⊃ ⊕∈ ℑ 2 

 ⊃ ∉∈� 

× ∪⊕ ∏ℜ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ⊃ ∈  ∪⊕  ⋅∉  ⊕∩ ⊃ ∉∈ ⋅⊃  ∪ 

⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ∪ℑ∠ ⊕ ∉∅ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ⋅⊕  ⊕⊕   ⊃⊆ℑ  ⊕⊗ℜ ∧ 

∞′≥ ⁄ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈  ℘ ℑ∈∈⊃ ∈∩⊃ ∈  ∪⊕ ∉ ⊂ ⊂ ⊃ ∈∩ ∠ ⊂ℑ∈⊕∉∅ 

 ∪⊕ �� �  ∉ ⊂ ⊂⊕⊗� ��� ε � �� ⊗ ℑ∈∈⊕ ℑ ⊂⊕⊗  ∠ ⊕ ℘ ⊃ 2 

⊆⊕∈ � × ∪⊕⊗ ⊕  ⊕ ⊆⊃ ∈ℑ  ⊃ ∉∈ ∉∅ ∪⊕ ∏ℜ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ⋅ℑ  

∈∉ℜℑ  ⊕⊗∉∈ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∉ℜ  ⊕  √ℑ  ⊃ ∉∈ � ℜ∏  ∪⊕ 

℘ ∪ℑ∈∩ ⊕ ∉∅  ∪⊕ ∞′≥⁄ ∠ℑ   ⊕  ∈ � × ∪⊕ ℑ√⊕  ℑ ∩ ⊕  ∏ℜ 2 

∩  ℑ ⊃ ∈  ⊃ ∨⊕ ⊃ ∈  ∪⊕  ⊕∩ ⊃ ∉∈ ⋅⊃  ∪  ∉∏∈⊗ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  

⋅ℑ � � � Λ ⊆����  ∏ℜ∩  ℑ ⊃ ∈ � ℑ∈⊗ � �� Λ ⊆ ⊃ ∈  ∪⊕ 

 ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪ ⊕ ⊂∉∈∩ ℑ  ⊕⊗ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  � ���  ∏ℜ 2 

∩  ℑ ⊃ ∈ � � × ∪⊕ ℑ⊆⊕ ⊕∈⊗ ⊕∈℘ ∧ ⋅ℑ ∉ℜ  ℑ ⊃ ∈⊕⊗ ⋅∪⊕∈ 

 ∪⊕ ∏ℜ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ⋅ℑ ℘ ⊂ℑ   ⊃ ∅ ⊃ ⊕⊗ ℑ℘ ℘ ∉ ⊗ ⊃ ∈∩  ∉  ∪⊕ 

⊆ℑ   ⊃ ¬ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ �′ ∉≤�≥� � × ∪ ⊃  ⋅ℑ ⊃ ∈ ℑ℘ 2 

℘ ∉ ⊗ ℑ∈℘ ⊕ ⋅⊃  ∪ ∪⊕∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕⊗ ⊕∈ ⊃  ⊃ ⊕ ∉∅ ∪⊕ ⋅∉ 

 ⊕ ∩ ⊃ ∉∈�≥⊃ ∈℘ ⊕ℑ ⊂ ⊂ ⊕ ⊂∉∈∩ℑ  ⊕⊗∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ∪ℑ⊗ ⊃⊆2 

⊃ ⊂ℑ  ℑ   ℑ∈∩ ⊕⊆⊕∈  ⊂∉℘ ℑ ⊂ ⊂∧ � ƒ⊃ ∩�� � ℑ�� �  ∪⊕ ∧ 

 ∪∉∏ ⊂⊗ ∪ℑ√⊕  ∠ ⊕ ℘ ⊃ ℑ ⊂ ℘  ∧  ℑ ⊂ ⊂∉∩  ℑ∠∪ ⊃ ℘ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ 

 ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠  ⋅⊃  ∪  ∪⊕ ⊆ℑ   ⊃ ¬ ℑ∈⊗  ∪ ⊃  ⊃  ⊗ ⊃  2 

℘ ∏   ⊕⊗⊃ ∈ ℑ ⊕ ∠ ℑ  ℑ  ⊕ ∠ ℑ∠ ⊕  ≈�� � 

Φ ιγ .5  ∞¬ℑ⊆∠ ⊂⊕ ∉∅ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ⊆ℑ   ⊃ ¬ ℑ  

⊂ℑ  ⊕  ℑ∩⊕ ∉∅ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩��� �  ∉ ⊂ ⊂ ⊃ ∈∩���� ε � �� ⊗ � 
�ℑ � ��ℜ � ) ↑⊃ ℘  ∉∩  ℑ∠∪ ℑ∈⊗∉ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈ ℘ ∪ ℑ∈∩ ⊕ ⊃ ∈  ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪ ⊕ ⊂∉∈∩ ℑ  ⊕ ⊗ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ � 

�℘ � ��⊗ � ) ↑⊃ ℘  ∉∩  ℑ∠∪ ℑ∈⊗∉ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈ ℘ ∪ ℑ∈∩ ⊕ ⊃ ∈  ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪  ∉∏∈⊗∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  

# � � � # × ℑ∈� → ∉∈∅ ⊕   ∉∏  ↑ ⊕  �≥∉℘� ≤∪ ⊃ ∈ℑ       ≥⊕ ∠�����



Φ ιγ .6  ≥ ℑ  ⊃   ⊃ ℘⊗ ⊕  ⊕ ⊆⊃ ∈ℑ  ⊃ ∉∈ ∉∅ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ 

⊃ ∈  ⋅∉  ⊕ ∩ ⊃ ∉∈ 

��� �  ∉ ⊂ ⊂ ⊃ ∈∩���� ε ��� ⊗ � 

�ℑ � ) ↓ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈∉ ∅ ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪ ⊕ ⊂∉∈∩ ℑ  ⊕ ⊗ 

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ � 

�ℜ � ) ↓ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈∉ ∅ ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪  ∉∏∈⊗∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  

4  ∆ΙΣΧΥΣΣΙΟΝ 

4 .1  Τραδιτιοναλ µ οδελ οφ χοντινυουσρεχρψσταλ2 

λιζατιον 

× ∪⊕ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊕√∉ ⊂∏  ⊃ ∉∈ ⊃ ∈ ƒ⊃ ∩� � ⊃ ∈⊗ ⊃ 2 

℘ ℑ  ⊕  ∉∈⊂∧ ℑ ⊆ℑ ⊂ ⊂ ℘ ∪ℑ∈℘ ⊕ ∅∉ ∪⊕ ∅∉⊆ℑ  ⊃ ∉∈ ∉∅ 

∪ ⊃ ∩∪ ℑ∈∩ ⊂⊕∩  ℑ ⊃ ∈ ℜ∉∏∈⊗ ℑ  ⊃ ⊕ ℜ ∧  ∏ℜ ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪� 

× ∪ ⊃  ℘ ℑ∈ ℜ ⊕ ∏∈⊗ ⊕    ∉∉⊗ ⊃ ∈ ℑ∈∉ ∪⊕  ⋅ℑ∧ � × ∪⊕ 

⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊃ ∈ ′ ∉ ⊃ ⊕∈ ⊕⊗ ℜ ℑ∈⊗  ⋅ℑ ∩ ⊕∈⊕  ℑ ⊂ ⊂∧ 

⊆ℑ ⊂ ⊂� ↓∈  ∪⊕  ⋅∉  ⊃ ⊗ ⊕  ∉∅ ℑ ′ ∉ ⊃ ⊕∈ ⊕⊗ ℜ ℑ∈⊗ 

� ⋅⊃  ∪ℑ ⋅⊃ ⊗  ∪ ∉∅∉√⊕ �� Λ ⊆� ℑ ⊂∉∈∩ × ⁄  ∪⊕ ⊆ℑ¬2 

⊃⊆ℑ ⊂ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊆⊕ ℑ  ∏  ⊕⊗ ⊃  ⊂⊕    ∪ℑ∈ �� ⇐ 

�ƒ⊃ ∩��ℑ� � ≥∉ �⊃ ⊃ ⊃ ⊆∠∉  ⊃ ℜ ⊂⊕  ∪ℑ ℑ ∈⊕⋅ ∪ ⊃ ∩∪ 

ℑ∈∩ ⊂⊕ ∩  ℑ ⊃ ∈ ℜ∉∏∈⊗ ℑ  ∧ ℘ ∉∏ ⊂⊗∅∉⊆ ℜ∧  ∪⊕ℑ℘ ℘ ∏⊆∏ 2 

⊂ℑ  ⊃ ∉∈ ∉∅ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈⊗∏  ⊃ ∈∩  ∏ℜ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪ 

⊃ ∈  ∪ ⊃  ⊕ ∩ ⊃ ∉∈ � ƒ∏   ∪⊕ ⊆∉ ⊕� ∉⋅⊃ ∈∩  ∉  ∪⊕ ∠ ⊃ ∈2 

∈⊃ ∈∩ ∉∅ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ �  ∏ℜ ∩  ℑ ⊃ ∈ ℘ ℑ∈ ∈∉  ⊕ ℑ ℘ ∪ 

 ∏ ℘ ∪  ⊃ ∨⊕ � ∪⊕ ⊆⊕ ℑ∈  ∏ℜ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ⊃  � �� Λ ⊆� � 

≥⊃⊆⊃ ⊂ℑ  ⊂∧ � ∪⊕  ⊕ ℑ  ⊕ ℑ ⊂ ∉ ℑ ⊂∉∉∅  ⊕ ∩ ⊃ ∉∈⊃ ∈  ∪⊕ 

≤�≥ ⊆ℑ   ⊃ ℘ ⊕  ⋅⊃  ∪ ⊆ℑ ⊂ ⊂ ℑ∈⊗ ∪∉⊆∉∩ ⊕∈⊕ ∉∏  ⊆⊃  2 

∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ �ƒ⊃ ∩� ��℘ �� � ⋅∪⊕  ⊕ ∈∉ ⊂ℑ  ∩⊕ ℑ∈∩ ⊂⊕ 

∩  ℑ ⊃ ∈ ℜ∉∏∈⊗ ℑ  ⊃ ⊕ ℘ ℑ∈ ∅∉⊆ ℜ ⊕ ℘ ℑ∏  ⊕∉∅ ∪⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃ 2 

 ℑ  ⊕ ∠ ⊃ ∈∈⊃ ∈∩� ∪⊕ ⊆⊕ ℑ∈  ∏ℜ ∩  ℑ ⊃ ∈  ⊃ ∨⊕⊃ � � � Λ ⊆� � 

≥⊃ ∈℘ ⊕  ∪⊕ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊃ ∈ ⊆ℑ∈∧ ⊗ ⊕ ∅∉⊆⊕⊗ 

∩  ℑ ⊃ ∈ ℑ  ⊕ ⊆ℑ ⊂ ⊂�   ℑ  ⊃   ⊃ ℘ ℑ ⊂ ⊂∧ ∪ ⊃ ∩∪ ℑ∈∩ ⊂⊕ ∩  ℑ ⊃ ∈ 

ℜ ∉∏∈⊗ ℑ  ⊃ ⊕  ∪∉∏ ⊂⊗ ∈∉∅∉⊆ ℜ∧  ∏ℜ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪ 

ℜ∏  ⊕¬ ⊃   ℜ ⊕ ∅∉ ⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ℑ   ∏ ∩∩ ⊕   ⊕⊗ ⊃ ∈ 

″ ⊕ ∅� ≈� � � � 

4 .2  ∆ιφφερενχε οφ µισοριεντατιονσ ιν δεφορµ εδ 

µ ατριχεσ ωιτη διφφερεντ οριεντατιονσ 

″ ⊕  ∏ ⊂  ⊃ ∈ ƒ⊃ ∩ �� ℑ∈⊗ � ℘ ⊂⊕ ℑ  ⊂∧  ⊕ √⊕ ℑ ⊂  ∪⊕ 

⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ∉∅ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈⊃ ∈ ⊗ ⊕ ∅∉⊆⊕⊗ ⊆ℑ   ⊃ 2 

℘ ⊕  ⋅⊃  ∪ ⊗ ⊃ ∅ ∅⊕  ⊕∈∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈� × ∪ ⊃ ⊃ ⊃ ∈ ℑ ℘ ℘ ∉ 2 

⊗ ℑ∈℘ ⊕ ⋅⊃  ∪  ∪⊕⊃ ∈√⊕   ⊃ ∩ℑ  ⊃ ∉∈ ∉∈ ℘ ∉⊆∠  ⊕   ⊕⊗  ⊃ ∈2 

∩ ⊂⊕℘  ∧  ℑ ⊂ ϒ⊂ ⋅⊃  ∪ ′ �≥ ℑ∈⊗ ≤ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ≈�� � 

× ∪⊕ ⊃ ∩∈⊃ ∅ ⊃ ℘ ℑ∈℘ ⊕∉∅ ∪ ⊃ ∅ℑ ℘  ⊃  ∪ℑ  ⊂ℑ  ∩⊕   ℑ ⊃ ∈ ⊃ ∈ 

∠∉ ⊂∧℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ℑ ⊂⋅ℑ∧⊂⊕ ℑ⊗  ∉  ∪⊕∅∉ 2 

⊆ℑ  ⊃ ∉∈ ∉∅ ∪⊕ ∉ ℘ ℑ ⊂ ⊂⊕⊗ Β 2∅ ⊃ ℜ  ⊕℘ ∉⊆∠∉ ⊃ ∈∩∉∅ ≤ �≥ 

ℑ∈⊗ ′ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ℑ∈⊗  ∪∏ ⊃ ∈∪∉⊆∉∩ ⊕∈∉∏  ⊆⊃  2 

∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ � ≥∏ ℘ ∪ ⊗ ⊃ ∅ ∅⊕  ⊕∈℘ ⊕⊃ ∈ ⊆⊃  2 

∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ℘ ⊕   ℑ ⊃ ∈⊂∧ ⊕¬⊕      ∉∈∩ ⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∈ 

 ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  � ƒ∉⊃ ∈  ℑ∈℘ ⊕ � ⊗ ∏  ⊃ ∈∩ 

⊗ ⊃  ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ �⊆ℑ ⊂ ⊂⊕  ⊆⊃  ∉ ⊃ ⊕∈2 

 ℑ  ⊃ ∉∈⊃ ∈  ∪⊕ ′ ⊆ℑ   ⊃ ¬  ⊕  ∏ ⊂  ⊃ ∈  ∪⊕∅∉⊆ℑ  ⊃ ∉∈ ∉∅ 

 ∪⊕ ′�″ ℘ ∉⊆∠∉∈⊕∈ � ⋅∪ ⊃ ℘ ∪ ℘ ∉⊆∠⊕  ⊕     ∉∈∩ ⊂∧ 

⋅⊃  ∪  ∪⊕ ℘ ∏ ℜ ⊕  ⊕¬ ∏  ⊕ ∅∉⊆⊕⊗ ⊃ ∈ ≥�≤ ⊆ℑ   ⊃ ℘ ⊕  

⋅⊃  ∪ ⊂ℑ  ∩ ⊕  ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ≈�� � ℑ  ∪⊕ ∠  ⊕  ⊕∈℘ ⊕ 

∉∅⊂ℑ  ∩ ⊕ ∠ ℑ   ⊃ ℘ ⊂⊕ � °≥ → �∠ ℑ   ⊃ ℘ ⊂⊕   ⊃⊆∏ ⊂ℑ  ⊕⊗ ∈∏ 2 

℘ ⊂⊕ ℑ  ⊃ ∉∈� ⋅∉∏ ⊂⊗ ℑ⊄⊕ ∠ ⊂ℑ℘ ⊕∅ℑ   ⊕ ⊃ ∈ ≤�≥ ⊆ℑ   ⊃ ℘ ⊕  

 ∪ℑ∈ ⊃ ∈ ′ ⊆ℑ   ⊃ ¬ ≈�� � ⋅∪ ⊃ ⊂⊕ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩ ℑ ⊂∉⋅ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ �  ∪⊕ ⊆ℑ ⊂ ⊂⊕  ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊃ ∈ ′ 

⊆ℑ   ⊃ ¬ ⋅∉∏ ⊂⊗ ∩ ⊃ √⊕ ⊃  ⊕ ∉  ∪⊕ ∠ ∉  ∠∉∈⊕⊗ ∠  ⊕ ℘ ⊃ ∠ ⊃ 2 

 ℑ  ⊃ ∉∈ ℑ∈⊗ ⊆∉ ⊕ ∉√⊕  ∪⊕ ⊆∉ ∠∪∉ ⊂∉∩ ⊃ ℘ ℑ ⊂   ℑ∈ ⊃  ⊃ ∉∈ 

∅  ∉⊆  ∉∏∈⊗  ∉ ⊕ ⊂∉∈∩ℑ  ⊕⊗ ∉∈⊕ � × ∪⊕ ⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅ 

   ℑ ⊃ ∈ ℑ∈⊗  ∪⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∉∅ ⊃ ∈⊃  ⊃ ℑ ⊂ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ ⋅⊃ ⊂ ⊂ 

 ⊕⊗∏ ℘ ⊕ ∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕∉∅ ⊆ℑ   ⊃ ¬ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈� 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

�� � ϒ⊂  ∪∉∏ ∩∪  ∪⊕  ∏ℜ ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪ ⋅ℑ  

∩  ℑ⊗∏ ℑ ⊂ ∉∈  ∪⊕ ⊆ℑ ℘  ∉ ℘ ℑ ⊂⊕ ℑ∈⊗ ⋅ℑ ℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ℜ ∧ 

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ �∉∈  ∪⊕ ⊆⊃ ℘  ∉ ℘ ℑ ⊂⊕ ∪⊕ ∏ℜ ∩  ℑ ⊃ ∈  ⊃ ∨⊕ 

ℑ∈⊗⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅ ∪⊕ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ⋅⊕  ⊕⊃ ∈∪∉⊆∉2 

∩ ⊕∈⊕ ∉∏ � × ∪ ⊃ ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪⊕ ⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ⊂ ⊃ ⊄⊕ ↑ ∈ 

ℑ  ∉⊆⊃ ∈  ∉ ⊂∏  ⊃ ∉∈ ℑ∈⊗ ⊆ℑ   ⊃ ¬ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ � 

��� → ∉⊆ℑ ⊂ ⊂∧ � ∪ ⊃ ∩∪ ℑ∈∩ ⊂⊕ ∩  ℑ ⊃ ∈ ℜ∉∏∈⊗ ℑ  ⊃ ⊕  

⊗ ⊃ ⊗ ∈∉⊗ ⊕ √⊕ ⊂∉∠ ℜ∧  ∏ℜ∩  ℑ ⊃ ∈ ∩  ∉⋅ ∪� 

��� ″ ∉ ⊂ ⊂ ⊃ ∈∩ℑ ⊂⋅ℑ∧⊂⊕ ℑ⊗  ∉  ∪⊕∅∉⊆ℑ  ⊃ ∉∈ ∉∅ 

ℑ Β 2∅ ⊃ ℜ  ⊕ ℘ ∉⊆∠  ⊃  ⊃ ∈∩ ′ � ≥ ℑ∈⊗ ≤ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈� 

× ∪⊕ ⊆⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈⊃ ∈  ∪⊕ ⊆ℑ   ⊃ ℘ ⊕ ∉∅ ∪⊕  ⊕ ⊗ ⊃ ∅ 2 

∅ ⊕  ⊕∈℘ ∉⊆∠ ∉∈⊕∈  ℑ  ⊕  ∧  ⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ⊂∧ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈� 

↑⊃  ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ℑ  ⊕⊂ℑ  ∩ ⊕ ⊃ ∈  ∪⊕ ≤�≥ ⊆ℑ   ⊃ ¬ ∪ℑ∈ 

⊃ ∈  ∪⊕ ′ ⊆ℑ   ⊃ ¬ � ∩ ⊃ √⊃ ∈∩  ⊃  ⊕  ∉ ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕ ⊃ ∈ 

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊃ ∉∈ ⋅⊃  ∪  ⊕  ∠ ⊕ ℘  ∉  ⊃ ⊆⊕ ℑ∈⊗ ∪ℑ∠ ⊕� ϒ 

# � � � # ∂ ∉ ⊂1�  λ 1�        ≤∉∈ ⊃ ∈∏ ∉∏  ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ⊃ ∈ ∠∏  ⊕ ϒ⊂ 2� � � � ↑ ∈



 ∪⊕ ⊕ ℑ  ⊂∧   ℑ∩ ⊕  ∉∅ ℑ∈∈⊕ ℑ ⊂ ⊃ ∈∩  ⋅∉  ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪ 

℘ ⊂⊕ ℑ  ⊂∧ ⊗ ⊃ ∅ ∅⊕  ⊕∈ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ⊗ ⊕∈ ⊃  ⊃ ⊕  ⋅⊕  ⊕ ∉ℜ 2 

 ⊕  √⊕⊗� ∈ℑ⊆⊕ ⊂∧  ∪⊕  ℘ ℑ   ⊕  ⊕⊗  ∉ ⊂ ⊂ ⊃ ∈∩ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ 

⊆ℑ   ⊃ ¬ ⋅⊃  ∪ ℑ⊂∉∉∅ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ �ℑ∈⊗ ∪⊕ ∧∠ ⊃ ℘ ℑ ⊂ 

 ∉ ⊂ ⊂ ⊃ ∈∩ ∉ ⊃ ⊕∈ ℑ  ⊃ ∉∈ ⊆ℑ   ⊃ ¬� ∅  ⊕ ⊕ ∅  ∉⊆ ∠  ⊕ ℘ ⊃ ∠ ⊃ 2 

 ℑ  ⊕ � ϒ⊂ℑ  ⊕   ℑ∩ ⊕  ⋅∉  ⊕ ∩ ⊃ ∉∈ ⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ 

 ∪ℑ∠ ⊕ ∉∅ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ⋅⊕  ⊕∉ℜ  ⊕  √⊕⊗�⊃� ⊕� ∉∏∈⊗ 

∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ⊆ℑ ⊃ ∈⊂∧ ⊃ ∈  ∪⊕ ≤�≥ ⊆ℑ   ⊃ ¬ ℑ∈⊗ ⊕ ⊂∉∈2 

∩ℑ  ⊕⊗ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕ ⊃ ∈  ∪⊕ ′ ⊆ℑ   ⊃ ¬ � 

Ρ ΕΦΕ Ρ Ε ΝΧΕΣ 

�  ϒ∪ ⊂ℜ∉ ∈ ♦ � ♦∉ ∈ℜ ∉∩ ⊕ ∈ ∞ ℑ∈⊗ ↔ & 
∉  ⊕ ∝ �♠ ↑ ℑ  ⊕ ≥℘ ⊃� 

���� �� ���� ∗ ��� � 

�  ↔ & ∉  ⊕  ∝ � ↑ ⊕  ℑ ⊂ ≥℘ ⊃����� �� ���� ∗ ��� � 

�  ♦∉ ⊂⊆ ↔ ℑ∈⊗ ♦∉ ∈ℜ ∉∩ ⊕ ∈ ∞ � ♠ ↑ ℑ  ⊕  ≥℘ ⊃� ���� � � � 

��� ∗ ��� � 

�  ♠  ∏∈⊗ ″ ℑ∈⊗ → ⊕  ∞ � ≥℘  ⊃ ∠  ℑ ↑ ⊕  ℑ ⊂ ⊂� ���� � �� � 

���� ∗ ���� � 

�  ↓ ℘ ℑ    ∉∈ ϒ � ∞⊄   & 
∉⊆ ♦2∞ ℑ∈⊗ ♦∏  ℘ ∪ ⊃ ∈ ∉∈ ′ � ↑ ℑ  ⊕  

≥℘ ⊃ƒ∉ ∏⊆ ����� ���� ∗ ��� ���� ∗ ��� � 

�  ↓ ℘ ℑ    ∉∈ ϒ � ♦∏  ℘ ∪ ⊃ ∈ ∉∈ ′ � → ⊃ ℘ ∉ ⊂ ′ ετ αλ � ↑ ℑ  ⊕ ≥℘ ⊃ 

ƒ∉ ∏⊆ ����� ���� ∗ ��� ����� ∗ ���� � 

�  ⁄ℑ∈∪ → ≤ � ↑ ∏  ℑ⊄ℑ⊆⊃ × ℑ∈⊗ ×ℑ⊄ℑ∪ℑ  ∪ ⊃ × � ♠ ♠ ℑ∠ ℑ∈ 

♥∈ ← ⊃ ∩∪  ↑ ⊕  ℑ ⊂����� ��� ���� ∗ ��� � 

�  → ∩∏ ∧⊕ ∈ ≤ ⁄ � ↑ ∏  ℑ⊄ℑ⊆⊃× ℑ∈⊗ ×ℑ⊄ℑ∪ ℑ  ∪ ⊃× �♠♠ ℑ∠ ℑ∈ 

♥∈ ← ⊃ ∩∪  ↑ ⊕  ℑ ⊂����� ��� ���� ∗ ��� � 

�  ♣∉⊕ ⊂ ⁄ ′ � ƒ∏   ⊕  ° ℑ∈⊗ • ℑ  ⊂ ⊃ ⊆∉∈ ♦ � ϒ⊂∏⊆⊃ ∈⊃ ∏⊆ � 

���� ��� ���� ∗ ��� � 

��  ♣∉⊕ ⊂ ⁄ ′ � ƒ∏   ⊕ ° ℑ∈⊗ • ℑ  ⊂ ⊃ ⊆∉∈♦ � ϒ⊂∏⊆⊃ ∈⊃ ∏⊆ � 

���� ��� ���� ∗ ��� � 

��  ∞∈∩ ⊂⊕  ↓ ℑ∈⊗ ♣∉    ⊕ ⊃ ∈ ♣ � ≥ ⊕ ⊕ ⊂ ″ ⊕  ⊕ ℑ  ℘ ∪� ���� � 

�� ���� ∗ ��� � 

��  ≠ℑ∈∩ ° � ∞∈∩ ⊂⊕  ↓ ℑ∈⊗ ↔ ⊂ℑ ℑ  ♦2♠� ↓ ⊃ ⊕ ∈ ℑ  ⊃ ∉∈  ⊕ ⊂ℑ 2 

 ⊃ ∉∈ ∪ ⊃ ∠ ℜ ⊕  ⋅⊕ ⊕ ∈ ϒ⊂ � ↑ ∈ ∠  ⊕ ℘ ⊃ ∠ ⊃  ℑ  ⊕  ℑ∈⊗ ϒ⊂ 2 ⊆ℑ   ⊃ ¬ 

⊗ ∏  ⊃ ∈∩ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊕ ℘  ∧  ℑ ⊂ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ⊃ ∈ ϒ⊂ 2� �� � ↑ ∈ � 

 ∏ℜ⊆⊃   ⊕ ⊗ ∉ ♠ ϒ∠∠ ⊂ ⊃ ⊕ ⊗ ≤ ∧  ℑ ⊂ ⊂∉∩  ℑ∠∪∧ � 

��  ⁄ ⊃ √⊕ ♠ ♦ �♠ ∏ ∏ ⊂♠ ⊕ ∈ ⊕ ∈ ⁄ ℑ∈⊗ ♦ℑ∈ ⊕ ∈ →� ϒ℘  ℑ ↑ ⊕  2 

ℑ ⊂ ⊂ ↑ ℑ  ⊕ ����� ��� ����� ∗ ���� � 

��  ≠ℑ∈∩ ° � ∞∈∩ ⊂⊕  ↓ ℑ∈⊗ ♣∉    ⊕ ⊃ ∈ ♣ � × ℑ∈ → ∉∈∅ ⊕  2 

 ∉∏  ↑ ⊕  ℑ ⊂ ≥∉℘≤∪ ⊃ ∈ℑ����� �� ���� ∗ ��� � 

��  ≠ℑ∈∩ ° ℑ∈⊗ ∞∈∩ ⊂⊕  ↓ � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂ ≥⊃ ∈ � �⊃ ∈ ≤∪ ⊃ 2 

∈⊕  ⊕ � ����� ��� ���� ∗ ��� � 

(Εδιτεδ βψ Πενγ Χηαοθυν) 

# � � � # × ℑ∈� → ∉∈∅ ⊕   ∉∏  ↑ ⊕  �≥∉℘� ≤∪ ⊃ ∈ℑ       ≥⊕ ∠�����


